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Abstract: There is no universally accepted definition of acute-on-chronic liver failure; however, 

it is recognized as an entity characterized by decompensation from an underlying chronic liver 

disease associated with organ failure that conveys high short-term mortality, with alcohol-

ism and infection being the most frequent precipitating events. The pathophysiology involves 

inflammatory processes associated with a trigger factor in susceptible individuals (related to 

altered immunity in the cirrhotic population). This review addresses the different definitions 

developed by leading research groups, epidemiological and pathophysiological aspects, and the 

latest treatments for this entity.
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Introduction
Cirrhosis represents the end stage of chronic liver disease that is accompanied by 

progressive fibrosis and is characterized by development of regenerative nodules and 

a sustained chronic inflammatory response.1 Once established, cirrhosis is irreversible, 

and is associated with increased morbidity, development of life-threatening complica-

tions, and decreased quality of life.

The clinical course of the disease is characterized by a “compensated” or 

 asymptomatic phase followed by a rapidly progressive phase “decompensated”, 

resulting in development of complications (jaundice, variceal hemorrhage, ascites, 

encephalopathy) secondary to the two main syndromes associated with cirrhosis, ie, 

portal hypertension and hepatic insufficiency.2,3 Therefore, cirrhosis is classified into 

four stages, ie, two compensated stages (absence of ascites or presence of nonhemor-

rhagic esophageal varices) and two decompensated stages (presence of ascites and 

variceal bleeding), which are related to hemodynamic changes in terms of portal 

pressure gradient and histological stages of fibrosis.2,4 Recently, a fifth stage has been 

proposed, that consists of infection (sepsis) in critically ill patients, and its presence 

has been associated with increased mortality5 (Figure 1).

Cirrhotic patients may have stable liver function for long periods of time, and an 

acute insult in the presence of advanced fibrosis and decreased functional reserve may 

lead to development of hepatic decompensation. Clinical practice shows that these 

patients may develop decompensation in two ways. The first and most common one is 

a progressive decompensation resulting in a clinical course of end-stage liver disease 

(chronic liver decompensation), and the second is acute liver decompensation resulting 

from a precipitating event (acute insult), such as variceal bleeding,  alcoholism, or sepsis 
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in patients with previously compensated liver disease. Here, 

we will use the term acute-on-chronic liver failure (ACLF) 

for an entity characterized by rapid progression requiring 

support for multiple organ failure and a high mortality rate 

(50%–90%) in the short or medium term.6–8 It is very impor-

tant to distinguish between chronic decompensation resulting 

from progression of chronic liver disease, which in most cases 

is irreversible, and ACLF, which may be reversible if the 

trigger factor is treated.6–10 It is noteworthy that liver disease 

and a precipitating event are found in both ACLF and acute 

liver decompensation, and organ failure associated with high 

short-term mortality in ACLF is the only difference between 

these two conditions.11

There is a growing need to study this “new” clinical entity, 

mainly because of an increase in the number of patients with 

chronic liver disease who are at risk of developing an episode 

of acute liver decompensation during their clinical course.

Definition
The term ACLF was first introduced in 1995 to describe a 

condition in which two “lesions” or “insults” act simultane-

ously on the liver, one of which is chronic and the other is 

acute.12,13 However, there is no clear definition, and previous 

studies have used this term to refer to any chronic liver dis-

ease (compensated or not) associated with an acute event but 

without specifying the spectrum of chronic liver disease.

Therefore, several definitions have been developed by 

expert groups from the American Association for the Study 

of Liver Diseases (AASLD),14 European Association for the 

Study of the Liver (EASL),14 and Asian-Pacific Association 

for the Study of the Liver (APASL).13

The definition proposed by the AASLD and EASL 

 working group is: “acute deterioration of preexisting 

chronic liver disease usually related to a precipitating event 

and associated with increased mortality at 3 months due to 

multi- system organ failure”.14 On the other hand, the group 

of experts from APASL propose the following operational 

definition: “acute liver injury manifesting as jaundice (serum 

bilirubin $5 mg/dL) and coagulopathy (INR $1.5 or 

 prothrombin activity of ,40%), complicated within 4 weeks 

by ascites and/or encephalopathy in a patient previously 

diagnosed or undiagnosed chronic liver disease”.13

Despite the proposed ACLF definitions and given the lack 

of consensus, a group of researchers from EASL-Chronic 

Liver Failure (CLIF) Consortium recently carried out a 

prospective multicenter study to evaluate the characteristics 

of individuals with liver disease and acute decompensation 

to determine factors associated with mortality, and found 

that patients with acute liver decompensation who had organ 

failure and high mortality rates in the short term (28 days) 

could be diagnosed with ACLF.11 Interestingly, ACLF may 

occur even in the absence of liver failure (defined as bilirubin 

level $12 mg/dL unlike the 5 mg/dL proposed by APASL).11,13 

This study also proposed three groups of ACLF according to 

mortality rate, which depends on the organ involved in organ 

failure and the number of such failures.11
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Figure 1 Clinical course of cirrhosis.
Abbreviations: ev, esophageal varices; He, hepatic encephalopathy; HvPG, hepatic venous pressure gradient; ACLF, acute-on-chronic liver failure.

www.dovepress.com
www.dovepress.com
www.dovepress.com


Therapeutics and Clinical Risk Management 2014:10 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

297

Acute-on-chronic liver failure

Epidemiology
There are few epidemiological studies regarding this entity. 

According to results presented at the EASL-AASLD Single 

Topic Symposium, 26,300 cirrhotic patients required 

mechanical ventilation and/or invasive cardiovascular 

monitoring, with an inhospital mortality rate of 53% and an 

average inhospital stay of 14 days,14 and it is likely that a sig-

nificant number of those patients had ACLF. In a recent study 

conducted in Europe involving 1,343 patients  hospitalized 

for acute liver decompensation with an underlying diagnosis 

of cirrhosis, the prevalence of ACLF was 30.9% and was 

associated with a short-term (28-day) mortality 15 times 

higher than in cirrhotic patients without ACLF.11

Chronic liver disease  
and acute liver injury
The first element involved in the definition of ACLF is the 

presence of chronic liver disease, which is defined by the 

APASL as the presence of compensated cirrhosis of any 

etiology including, in decreasing order, cholestatic and 

metabolic liver disease, chronic hepatitis, and nonalcoholic 

steatohepatitis, and excluding liver steatosis.13

Another key element in the definition of ACLF is the 

presence of a precipitating event, ie, a new acute insult, 

related or not to the liver disease, which will be addressed 

in more detail later.14 In a study conducted by Duseja et al 

that included 102 patients with ACLF, the most common 

precipitating factor observed was infection.15

Pathophysiology
The transition from compensated cirrhosis to ACLF is accom-

panied by a systemic inflammatory response characterized 

by a predominantly proinflammatory cytokine profile, which 

is believed to mediate inflammation, apoptosis and necrosis 

of liver cells, as well as fibrosis and cholestasis.10,13,16,17 The 

pathophysiology of ACLF can be approached using the 

PIRO (predisposition, infection, response and organ failure) 

system that is commonly used to describe the pathophys-

iology of sepsis.18

Precipitating event
Precipitating events vary according to geographic region 

and study population. For example, alcohol and drugs 

are predominant factors in Western countries, whereas 

 infectious etiologies (hepatitis B) are dominant factors in 

Eastern countries.13 Precipitating events that may affect and 

worsen liver function can be divided into two groups: the 

first group involves events that directly affect liver function, 

ie, drug-induced liver injury, alcoholic hepatitis, new-onset 

viral hepatitis, and ischemic hepatitis (mainly Budd Chiari 

syndrome); the second group involves systemic events 

 (extrahepatic) that have repercussions for liver function 

(surgery, infection, trauma, or variceal bleeding).19

In the study conducted by Duseja et al, the most common 

precipitating factor observed was infection, seen in up to 53% 

of cases; the most common infections were spontaneous bac-

terial peritonitis and sepsis in 47% of cases and viral hepatitis 

in the remaining 6%.15 In a recent study by EASL-CLIF,11 the 

precipitating event could not be identified in 43% of patients 

with ACLF; interestingly, even in cases in which the precipi-

tating event was determined, the event was not associated 

with severity of ACLF or short-term mortality.

In patients undergoing surgery, the most important 

predictors of postoperative mortality were severity of liver 

disease as determined by MELD (Model for End-stage Liver 

Disease) score, age, and the score given by the American 

Society of Anesthesiologists.20

Recently, the RELIEF trial conducted   in the European 

community which evaluated use of extracorporeal albumin 

dialysis with the molecular adsorbent recirculating system 

in ACLF found that the most common precipitating factors 

were alcohol abuse and infection, and up to 38% of patients 

had more than one precipitating factor.21

Inflammation: response and infection
In ACLF, hepatocytes are exposed to elevated levels 

of inflammatory cytokines, ie, interleukin (IL)-2, IL-6, 

interferon-γ, and tumor necrosis factor-α, which simultane-

ously activate survival and apoptosis pathways depending on 

levels of proapoptotic or antiapoptotic activity.22

Both apoptosis and necrosis represent two main  patterns 

of cell death. While apoptosis is the main mechanism 

involved in acute and chronic liver damage,23 the term 

“necroapoptosis” has been introduced recently, indicating 

that these two forms of cell death have common pathways 

and are not mutually exclusive entities, where the pattern 

of death cell can change from one extreme to another in the 

same individual, supporting the idea of  programmed and 

controllable necrosis.24

The similarity between ACLF and severe sepsis/septic 

shock has led to the concept of “immune paralysis” as the 

mechanism underlying both conditions. Immune paralysis 

consists of decreased expression of human leukocyte antigen 

in monocytes, thus altering the lipopolysaccharide-mediated 

production of proinflammatory cytokines (IL-1, IL-6, IL-8, 

tumor necrosis factor-α).25
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Another important aspect observed in patients with 

ACLF (of alcoholic etiology) is alterations in neutrophil 

function secondary to endotoxemia, such as increased 

basal  oxidative tone and decreased phagocytic capacity.26 

Interestingly,  preliminary results suggest that modulation 

of gut flora favors the recovery of phagocytic capacity.27 

All this could contribute to an increased risk of infection, 

worsening of progressive vasodilation status, development 

of multiple organ failure, and increased mortality in this 

group of patients.13,28,29

In cirrhotic patients, the presence of sepsis is a com-

mon precipitating event, resulting in liver decompensa-

tion, kidney dysfunction, and mortality associated with 

variceal  bleeding. About 40%–50% of patients with cir-

rhosis admitted to hospital have sepsis, and 20%–40% 

of patients will develop nosocomial infections, with an 

observed mortality of 15%, which is twice the proportion 

of mortality compared with patients who have cirrhosis 

without infection.5,30

Rastogi et al31 recently found an increased number of acti-

vated hepatic stellate cells in patients with ACLF  compared 

with patients who had acute hepatitis and chronic liver 

disease. Moreover, they showed a significant  relationship 

between numbers of hepatic stellate cells and liver stem 

cells, indicating a potential dynamic role of hepatic stellate 

cells in liver regeneration and possibly in the pathophysiol-

ogy of ACLF.

Organ failure
According to the results of the current studies, it appears 

that the degree and number of organ failures are the major 

factors determining the outcome (mortality) of patients with 

ACLF, and not the degree of liver disease, as determined by 

conventional (Child Pugh) scores.11 Organ failure is a major 

factor in the clinical course of ACLF. In fact, organ failure 

and number of organ failures enabled identification of three 

groups of ACLF in the EASL-CLIF study, each characterized 

by higher mortality (Table 1).

Liver damage
Two distinctive features of ACLF are hyperbilirubinemia 

and coagulopathy, although the pathophysiological basis 

is still unclear. Elevated bilirubin levels have been directly 

associated with increased risk of infection, which has been 

a major cause of mortality in this group.32 Some studies 

have demonstrated the role of endotoxemia and bacterial 

 translocation in the pathogenesis of portal hypertension. 

Modification of the intestinal bacterial load by use of anti-

biotics, such as quinolones and rifaximin, has been associ-

ated with a decrease in portal pressure and the degree of 

inflammation.33

In a prospective study by Moreau et al,11 it was observed 

that the presence of liver failure (as defined by CLIF-SOFA 

[Sequential Organ Failure Assessment] score) carries a low 

risk of death unless it is associated with kidney  dysfunction 

or hepatic encephalopathy (moderate to severe). On the 

other hand, in a study by Bañares et al, it was found that 

prognostic factors in patients with ACLF were degree of 

liver damage as determined by MELD score, a greater 

degree of encephalopathy at baseline, and increased 

bilirubin during the first 4 days,21 showing the criteria for 

defining the impact of ACLF on the reported results and 

outcomes.

Kidney damage
Kidney dysfunction in the presence of ACLF may be different 

to that in the presence of hepatorenal syndrome. Circulatory 

changes may be found in some patients, whereas an increase 

in synthesis of proinflammatory mediators may be observed 

in others, and in some cases both situations are present. 

Acute kidney injury is an alteration frequently associated 

with ACLF and carries a poor prognosis. The role of inflam-

mation as a modulator of this entity is manifested by the 

reduced risk of renal dysfunction in patients with alcoholic 

hepatitis using anti-inflammatory agents such as albumin, 

pentoxifylline, and N-acetylcysteine   .34,35 In the EASL-CLIF 

Consortium study, it was found that type of organ failure was 

clearly associated as a mortality risk factor, and was higher 

in the subgroup of patients with single kidney failure than 

in those with involvement of other organs.11

Table 1

ACLF grade Characteristics

Acute liver damage associated with

Grade 1 Single kidney failurea OR liver failure,b  
coagulopathy,c circulatory failure,d respiratory  
failure,e serum creatinine 1.5–1.9 mg/dL and/or  
mild to moderate hepatic encephalopathy OR  
brain failuref with creatinine 1.5–1.9 mg/dL

Grade 2 Two organ failures
Grade 3 Three or more organ failures

Notes: CLIF-SOFA criteria (modified SOFA score considering aspects of chronic 
liver damage; this score was validated to be used in this study, based on authors’ 
experience) per organ; aserum creatinine $2 mg/dL or kidney replacement 
therapy; btotal bilirubin $12; cinternational Normalized Ratio $2.5 or platelets 
20 × 109/L; duse of dopamine, dobutamine, terlipressin, norepinephrine, epinephrine; 
ePaO/FiO2 #200 mg/dL or SpO2/FiO2 #214 mg/dL; fhepatic encephalopathy grade iii 
or iv. Data from from Moreau et al.11 
Abbreviations: ACLF, acute-on-chronic liver failure; CLiF, Chronic Liver Failure; 
SOFA, Sequential Organ Failure Assessment.
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Other organs
With regard to brain damage, hepatic and hyponatremic 

encephalopathies are the most frequently observed condi-

tions, and in some cases can coexist.36 In an intensive care 

unit, a mortality rate of 10% was reported in patients with 

liver encephalopathy alone and a mortality of 80% in those 

with involvement of other organs.37 In the study by Bañares 

et al, it was found that the highest degree of encephalopathy 

was one of the prognostic factors in patients with ACLF.21 

Cardiovascular collapse is associated with increased mortal-

ity in patients with ACLF, mainly in association with kidney 

failure.38

Prognosis and clinical course
The prognosis and clinical course vary from one patient to 

another, and depend not only on the magnitude of the acute 

injury, but also the degree of functional hepatic reserve 

(hypothesis of multiple lesions and critical mass).10,13,14 

Like acute liver failure, ACLF is a condition with multi-

systemic involvement where the main trigger factor is a 

systemic inflammatory response caused most often by an 

infectious process triggering mainly hemodynamic (hyper-

dynamic circulation, portal hypertension),39 neurological 

(liver encephalopathy),40,41 and kidney (acute kidney injury/

hepatorenal syndrome) disturbances42 (Figure 2). Patients 

with ACLF have a short-term mortality of 50%–90%,43–45 

and when compared with that observed in cirrhotic patients 

without ACLF, even with the same MELD scoring, mortality 

is higher in ACLF.14

Regarding the prognostic scales used to assess decompen-

sated cirrhotic patients admitted to the intensive care unit, there 

are two main types of models, ie, those that assess the severity 

of disease (Acute Physiology and Chronic Health Evaluation 

[APACHE], Simplified Acute Physiology Score, and Mortality 

Jaundice Coagulopathy Encephalopathy Ascites AKI/HRS

Multisystemic disease

Death Recovery

Compensated
cirrhosis

Decompensated
cirrhosis

Acute
decompensation

MOF

Insult

Figure 2 Clinical course of acute-on-chronic liver failure.
Abbreviations: AKi, acute kidney injury; HRS, hepatorenal syndrome; MOF, multiple organ failure.
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Prediction Model) and those that quantify the degree of organ 

failure (Logistic Organ Dysfunction System, Multiple Organ 

Dysfunction Score, Organ System Failure, and SOFA), which in 

general have greater predictive ability than the Child-Pugh score.46 

A study involving 184 patients with ACLF admitted to the inten-

sive care unit found that baseline APACHE II and MELD scores, 

and development of bacteremia were independent risk factors for 

mortality, and it was observed that bacteremia was independent 

of the degree of liver failure and severity of disease.47

In a study by Jalan et al involving 497 cirrhotic patients 

with ACLF who developed organ failure, it was found that 

the group of patients admitted for decompensation in the 

previous 6 months had higher mortality than those without 

a history of decompensation (78% versus 34%).48 This study 

suggests that previous episodes of decompensation (multiple 

injury) and lack of recovery of liver function compared with 

the baseline condition (reduction of critical mass) are prog-

nostic factors in patients with ACLF.

In the EASL-CLIF Consortium study, factors predicting 

mortality in patients with ACLF were elevated serum leuko-

cytes, elevated CLIF-SOFA score, and absence of previous 

liver decompensation.11 An overall short-term mortality of 

33.9% was observed in patients with ACLF at baseline, with 

a mortality of 29.7% when the patients developed ACLF dur-

ing follow-up and 1.9% for cirrhotic patients without ACLF. 

The mortality rate was directly proportional to the number 

of organ failures observed (Table 2).

Reversibility
The main characteristic that distinguishes ACLF from decom-

pensated cirrhosis is total or partial regression of liver function 

to the prior baseline condition, as long as the diagnosis is made 

in a timely manner and therapeutic maneuvers to control the 

precipitating factor are started immediately. Extrapolating the 

results observed in the work of Jalan et al, it was found that 

up to 50% of patients with ACLF had a reversible factor,48 

and patients with ACLF have a high short-term mortality but 

those who survived the acute exacerbation show a long-term 

outcome comparable to that of patients with decompensated 

cirrhosis, as observed in the study of Katoonizadeh et al.49

Treatment
Central to the treatment of ACLF is early diagnosis and 

control of the precipitating factor. However, one of the main 

limitations in the treatment of these patients is our limited 

knowledge about the pathophysiology of this syndrome. 

Moreover, due to its multifactorial nature, a single therapeutic 

action would not be effective in reversing the disease.

The main principles of management in these patients are 

to provide support to each of the organs with failure and to 

promote recovery of the hepatic gland. Regarding liver support 

systems, there are devices that attempt to provide a detoxifica-

tion function in patients with ACLF until liver transplantation 

is done or recovery of liver function takes place. There are 

two main types of devices, ie, those based on acellular liver 

support systems (such as albumin dialysis devices and plasma 

exchange devices) and cell-based devices.

A variety of studies have analyzed the utility of acellular 

liver support systems (molecular adsorbent recirculating 

system, Prometheus, extracorporeal detoxification systems 

for supportive therapy) in patients with ACLF, although the 

results are still controversial and so far there is no conclusive 

evidence. The role of these systems as a bridge treatment 

to liver transplantation or while the precipitating event is 

reversed is still being evaluated.1,13,50–52

Recently, the impact of the molecular adsorbent recirculat-

ing system in association with standard care has been assessed 

in 189 patients diagnosed with ACLF compared with an ACLF 

group assigned to standard care only. Although the group 

randomized to the molecular adsorbent recirculating system 

showed a decrease in bilirubin and creatinine levels (the 

decrease was only statistically significant for bilirubin) and 

improvement in the degree of encephalopathy, no significant 

difference in transplantation-free survival was found, and 

survival at 28 and 90 days was similar in both groups.21 The 

lack of correlation between biochemical improvement, mortal-

ity, and transplantation-free survival may be explained by the 

duration of dialysis. Moreover, it has been reported that the 

molecular adsorbent recirculating system lacks the ability to 

remove toxic substances in a single session.53

An unpublished study found that a cellular device sup-

porting patients with ACLF induced by viral reactivation of 

hepatitis B virus was useful in prolonging survival,54 but the 

final results of this study are needed to recommend its use 

in this specific group.

Table 2

Subgroups Mortality rate  
at 28 days

Mortality rate 
at 90 days

ALD alonea 4.7% 14%
ACLF grade 1 22.1% 40.7%
ACLF grade 2 32% 52.3%
ACLF grade 3 76.7% 79.1%

Notes: CLiF-SOFA criteria: aALD without organ failure or ALD with only one 
organ failure (liver, circulatory, or respiratory failure, or coagulopathy), other than 
kidney failure, and without encephalopathy, or ALD and brain failure with serum 
creatinine #1.5 mg/dL. Data from Moreau et al.11

Abbreviations: ACLF, acute-on-chronic liver failure; ALD, acute liver disease; 
CLiF, Chronic Liver Failure; SOFA, Sequential Organ Failure Assessment.
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Garg et al55 recently investigated the possibility of liver 

regeneration in a small group of patients with ACLF using 

bone marrow stem cells previously mobilized by granulocyte 

colony-stimulating factor; this treatment was associated with 

significantly improved survival and liver function (reduction 

of MELD and SOFA scores, and prevention of sepsis, hepa-

torenal syndrome, and hepatic encephalopathy). These results 

need to be replicated and confirmed in other populations.

Liver transplantation is the only curative option that can 

salvage ACLF patients, but data on liver transplantation 

for patients with this entity are scarce, and the timing and 

indication for transplantation are not well defined. Where the 

time of transplantation is a critical element in the patient’s 

prognosis, living donor transplantation is an attractive 

option. Promising results in transplantation for patients with 

ACLF induced by reactivation of hepatitis B virus have been 

observed, with a study from a single institution reporting a 

survival rate of 80% at 5 years in such patients.56 A prospec-

tive study in a Chinese population, which analyzed preopera-

tive, intraoperative, and postoperative survival in 100 liver 

transplant patients diagnosed with ACLF receiving donation 

from cadavers or living donors, reported a total mortality rate 

of 20% (survival rates of 76.8%, 75.6%, and 74.1%, at one, 

3, and 5 years, respectively).57

In a study from the People’s Republic of China58 in which 

the King’s College Hospital criteria59 was used to prioritize 

organ allocation, liver transplantation was most often done 

with living donor liver donation and the long-term survival 

rates were satisfactory. The authors concluded that the King’s 

College Hospital criteria may be applicable for exacerbation 

of a previous hepatopathy, particularly when hepatitis B is 

the cause, in contrast with other causes of cirrhosis where 

the criteria may not be applicable. More recently, Finkenstedt 

et al60 retrospectively evaluated 104 patients with a diagnosis 

of ACLF (by APASL criteria), 65% of whom were evalu-

ated for liver transplant, and 23% were finally transplanted 

from a deceased donor, resulting in a wait list mortality rate 

of 54%. The mortality rates at one year and 5 years were 

87% and 82%, respectively, and comparable with rates for 

non-ACLF patients; however, liver transplant was feasible 

in less than one quarter of the patients (the poor prognosis 

of patients with ACLF was mainly attributable to infectious 

complications and sepsis). The majority of patients under-

went transplantation during their first hospitalization after a 

median wait time of 24 (range 5–115) days, with sepsis and 

hemorrhagic shock being the main causes of death during 

the wait list period. Patients who successfully underwent 

liver transplantation had better renal function, lower MELD 

scores, and lower serum C-protein levels at admission. No 

differences between transplant and nontransplant patients 

were seen with respect to underlying liver disease, cause of 

decompensation, presence of hepatocellular carcinoma, sex, 

age, ascites, hepatorenal syndrome, bilirubin, serum sodium, 

International Normalized Ratio, or albumin. In light of these 

encouraging results, further prospective multicenter studies 

should be carried out to define the characteristics of ACLF 

patients who will benefit from liver transplantation.

Pretransplant infection control seems to have a positive 

impact in ACLF patients undergoing living donor transplan-

tation, as demonstrated by Lin et al61 in a study involving 

54 patients with ACLF undergoing liver transplantation, 

34 of whom had pretransplant infection. No differences were 

found between the group with pretransplant infection con-

trolled with antibiotics and the group without infection with 

regard to one-year post-transplant survival, graft rejection, 

length of stay in the intensive care unit, and post-transplant 

infection rates.

Antiviral therapy should be considered in patients with 

ACLF associated with reactivation of hepatitis B virus or 

acute viral infection in the setting of chronic liver disease.62 

A prospective study in India found that use of tenofovir was 

associated with an improved survival rate in patients with 

ACLF after 3 months, with the tenofovir-treated group having 

a survival rate of 57% compared with 15% in the placebo 

group (P=0.03); however, this study is limited by its small 

sample size.63 Further prospective studies will be needed 

to determine the efficacy of nucleoside analog therapy in 

patients with ACLF.

Conclusion
ACLF is a devastating event with very high short-term 

mortality. Although its definition is not well established, it 

appears that the degree and number of failing organs are the 

main factors determining the outcome (mortality) of patients 

with ACLF, and not the degree of liver disease determined by 

conventional scores. Recently, the EASL-CLIF Consortium 

proposed new classification criteria, and only validation 

and comparison of the results found by this group can tell 

us whether the entity called ACLF necessarily corresponds 

to a single entity, or if it includes groups that reflect differ-

ent entities, each one associated with a different prognosis, 

where the most sensitive organ predicting mortality is the 

kidney and not the liver, indicating that the pathophysio-

logical  mechanisms underlying this syndrome are likely to 

be different to the traditional view of “decompensation”. 

Pathophysiology can be explained using a concept similar 
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to the PIRO system used to describe the pathophysiology 

in sepsis.

Prospective studies are needed to identify patients with 

chronic liver disease at risk of developing ACLF, in whom 

treatment strategies are compared depending on the affected 

organ and the impact of these strategies on survival rate are 

evaluated. Finally, liver transplant groups must define the 

characteristics of patients with ACLF who could benefit 

from this therapy, although it seems that the results are very 

similar to those in the cirrhotic population.
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